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Lujan like geometry 

9.42*107 UCN/s/100mA 

Heat load @ 100mA ≡ 80KW 

Total heat: 66.7 W 

Neutron heat: 44.7 W 

Photon heat: 18.7 W 

Proton heat: 3.3 W 

1.41*108 UCN/s/100W( heat in the He) 

30cm 



UCN production function 
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Lujan: Neutron spectrum in He-4 
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Inverse cylindrical geometry (1) 

6.6*107 UCN/s/100mA 

Heat load @ 100mA ≡ 80KW 

Total heat: 27.4 W 

Neutron heat: 17.2 W 

Photon heat: 9.6 W 

Proton heat: 0.6 W 

2.4*108 UCN/s/100W (heat in the He) 

800 MeV p+ 800 MeV p+ 

Bi(300K) 

W W 

H2 (75% ortho, 20K) 

40L-He 

Al(20K) 

53cm 

Cylindrical proton target (beam rastered around 

circumference) 



Inverse geometry (1): Neutron spectrum in He-4 
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ICG (2): Be canisters 

9.5*107 UCN/s/100mA 

Heat load @ 100mA ≡ 80KW 

Total heat: 23.6 W 

Neutron heat: 15.5 W 

Photon heat: 7.5 W 

Proton heat: 0.6 W 

4.0*108 UCN/s/100W (heat in the He) 

800 MeV p+ 800 MeV p+ 

Bi(300K) 

W W 

H2 (75% ortho, 20K) 

40L-He 

Be(20K) 

53cm 



Inverse geometry (2): Neutron spectrum in He-4 
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ICG (3): D2O pre-moderator 

1.0*108 UCN/s/100mA 

Heat load @ 100mA ≡ 80KW 

Total heat: 18.8 W 

Neutron heat: 9.7 W 

Photon heat: 8.4 W 

Proton heat: 0.7 W 

5.36*108 UCN/s/100W (heat in the He) 

800 MeV p+ 800 MeV p+ 

Bi(300K) 

W W 

H2 (75% ortho, 20K) 

40L-He 

Be(20K) 

53cm 

D2O (5cm) 



Inverse geometry (3): Neutron spectrum in He-4 
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ICG (4): thick D2O pre-moderator 

9.9*107 UCN/s/100mA 

Heat load @ 100mA ≡ 80KW 

Total heat: 17.5 W 

Neutron heat: 8.0 W 

Photon heat: 8.6 W 

Proton heat: 0.9 W 

5.64*108 UCN/s/100W (heat in the He) 

800 MeV p+ 800 MeV p+ 

Bi(300K) 

W W 

H2 (75% ortho, 20K) 

40L-He 

Be(20K) 

53cm 

D2O (9cm) 



Inverse geometry (4): Neutron spectrum in He-4 
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Conclusions 

 Beryllium canister increase the UCN flux by 50%. 

 Beryllium canister decreases the heat load in the 

He by about 15%.  

 Heavy water pre-moderators decrease the heat 

load in the He by 20-25% (depending on the 

thickness). 

 No significant UCN flux increase has been 

observed from introducing a heavy water pre-

moderator. 

 200 KW maximum power has to be applied as a 

design criterion. 


